Introduction
Governance of marine resource use is increasingly facilitated around a recently introduced term and concept -"blue growth." This concept is essentially the newest of many recent calls for more holistic management of complex marine social-ecological systems [3, 11, 13] . However, despite use by multiple and diverse stakeholders, the term has no generally agreed upon definition. Instead, it embodies vastly different meanings and approaches, depending on the social contexts in which it is used. The potential for miscommunication is great, as scientists from different fields, as well as other stakeholders, may be using the same term but unknowingly perceiving the concept differently, leading to potential misunderstandings and possibly misguided governance outcomes. Discussion of the meanings and implications of this increasingly globally important term is badly needed. Although our contributions do not strictly define the term, we hope that those reading this Special Issue will gain a better understanding of the various definitions, as well as a heightened awareness of the constraints of, and possibilities within, the concept. More awareness hopefully will lead to enhanced communication among colleagues and across disciplines and to the convergence towards an operational definition of blue growth necessary to create comprehensive science-based policy that delivers net social and economic benefits as well as benefits the aquatic environment, in particular marine systems.
Brief historical development of the Blue growth concept
The roots of the blue growth concept can be traced back to the conceptualization of sustainable development (SD). Sustainable development -or the challenge of a sustainable use of natural resources, while at the same time securing economic and social objectives -has been a focus of the international community since the 1960s. Three large international conferences mark the main milestones in the development of the SD concept: the environmental/resource dimension was defined in Stockholm in 1972 at the first United Nations (UN) conference on SD; the economic dimension, in Rio 1992 at the second UN conference on SD; and the social dimension in Johannesburg 2002 at the third UN conference on SD [10] . Leading up to the fourth http://dx.doi.org/10.1016/j.marpol.2017.10.019 Received 12 October 2017; Accepted 14 October 2017 conference on SD, Rio + 20 held in Rio in 2012, a new concept took center stage at the backdrop of the international financial crisis. The concept was "green growth". According to the OECD "green growth means fostering economic growth and development while ensuring that natural assets continue to provide the resources and environmental services on which our well-being relies. 3 " Realizing the traction of this new concept, and the close association of it to growth derived from terrestrial ecosystems, a group of small island nation states (SIDS) emphasized the importance of the blue economy -that is the multifaceted economic and social importance of the ocean and inland waters -and the importance of "blue growth". 4 At the Rio + 20 conference, the Food and Agricultural Organization (FAO) supported these views and sent a very strong message to the international community that a healthy ocean ecosystem ensured by sustainable farming and fishing operations was a prerequisite for a blue growth.
Since the Rio + 20 conference, the blue growth concept has been widely used and has become important in aquatic development in many nation states, regionally as well as internationally. The FAO, for example, launched its Blue Growth initiative, the aim of which is to "secure or restore the potential of the oceans, lagoons and inland waters by introducing responsible and sustainable approaches to reconcile economic growth and food security with the conservation of aquatic resources" [1] , 5 and the EU´s blue-growth strategy emphasizes the importance of marine areas for innovation and growth in five sectors in addition to increased emphasis on marine spatial planning and coastal protection [4, 8] .
Emerging research
Boonstra et al. [2] discuss the relevance and usefulness of the term blue growth for the development of capture fisheries, a sector where growth is often accompanied by substantial harm to marine ecosystems. The authors compare intensive and extensive growth to argue that certain development trajectories of capture fisheries might qualify as blue growth. They also highlight aspects of some fisheries that blue growth advocates might want to emphasize if they choose to consider capture fisheries, including: a) adding value through certification; b) technology development to more effcientily utilize resources in fishing operations and to upgrade their fish as commodities; and c) specialization. They also posit that the term blue growth is meant to realize economic growth based on the exploitation of marine resources, while at the same time preventing their degradation, overuse, and pollution.
Integrated management of multiple relevant economic sectors is also a central tenet of blue growth, as is a socially optimal use of oceanbased natural resources; but we do not have more than a poor understanding of possible mechanisms for the implementation of integrated policies that would actually achieve this. Klinger et al. [7] take steps to fill this gap by reviewing current challenges and opportunities within multi-sector management. They describe the roles played by several key existing sectors (fisheries, transportation, and offshore hydrocarbon) and emerging sectors (aquaculture, tourism, and seabed mining) and discuss the likely synergistic and antagonistic interactions between sectors. To help operationalize blue growth, they review current and emerging methods to characterize and quantify inter-sector interactions, as well as decision-support tools to help managers balance and optimize around interactions.
Burgess et al. [3] discuss how the complexity of ocean systems, exacerbated by limitations on data and capacity, demands an approach to management that is pragmatic. By this they mean goal-and solutionoriented, realistic, and practical. Burgess proposes five helpful rules of thumb upon which to build such an approach: 1) Define objectives, quantify tradeoffs, and strive for efficiency; 2) Take advantage of the data that you have, which can do more than you may think; 3) Engage stakeholders, but do it right; 4) Measure your impact and learn as you go and 5) Design institutions, not behaviors. These rules, if used properly, will go a long way towards encouraging development that is realistic rather than unattainable.
Hilborn and Costello [5] summarize the past and present status, as well as potential catch, abundance and profit for 4713 fish stocks constituting 78% of global fisheries. In particular they focus on three possible scenarios for how the future might look: 1. Business as usual (BAU), in which unmanaged fisheries move towards a bioeconomic equilibrium, while well-managed fisheries maintain their current management. 2. Maximum sustainable yield (MSY), in which fisheries are managed to maximize yields. 3. Fisheries reform (REF), where competition to fish is eliminated and fisheries are managed to maximize the profits. They found that for most of the fisheries, better management can result in higher profits. In order to increase yields, in some cases it is necessary to rebuild overexploited stocks; in others, we must reduce fishing mortality on stocks that are still abundant but fished at high rates; and, in some cases, fishing some stocks harder will increase the yield. They also find that Asia provides the greatest opportunity for increasing fish abundance, particularly in cases where increased profits caused by fisheries reform will ultimately lead to a reduced fishing pressure. As the oceans provide food, employment and income for billions of people, reduced fishing pressure and sustainable fisheries are critical for global food security.
Niiranen et al. [11] discuss how the lack of recognizing cross-scale dynamics can cause uncertainties to the current fisheries projections. They show how cross-scale interactions could play out in two Arctic marine systems, the Barents Sea and the Central Arctic Ocean (CAO), by discussing how they are affected by a number of processes beyond environmental change. These changes span a wide range of dimensions, as well as spatial and temporal scales. They conclude that addressing such complexity calls for an increase in holistic scientific understanding, together with adaptive management practices. This is particularly important in the CAO, where there are no robust regional management structures to rely on to curtail potentially sub-optimal developments. Recognizing how cross-scale dynamics can cause uncertainties to fisheries projections, as well as implementing well-functioning adaptive management structures, may play a key role in whether or not we are able to realize the great potential for blue growth in our world's fisheries [9] , PNAS), particularly those in the Arctic.
Social innovation is the process of developing effective concepts, strategies, solutions, or other ideas that can help solve challenging societal and/or environmental problems via collaborative action by a group of actors. Social innovation can result in changing behavior across institutions, markets or the public sector, and can enhance creativity and responsible action towards a synthesis of social, economic and environmental goals. Is it possible for blue growth to enable social innovation as a strategy for the use and management of marine resources? Soma et al. (this issue) examine this issue using case studies and conclude that this may be possible, but success will be dependent on creating cooperation, inclusiveness and trust between the different actors.
Pauly [12] presents a short history of marine fisheries, highlighting the dramatic expansion of industrial fleets in the 1900s and the intrinsic unsustainability of those fisheries. Pauly then argues that while the vast majority of large, commercial fisheries lack the features that would make them sustainable or even capable of sustainability, small-scale fisheries (inluding artisanal, subsistence and recreational fisheries) often possess most of these features. Small-scale fisheries could become an imporatnt blue growth sector, assuming total fishing effort is not increased and incentives for industrial fishing are reduced. Unfortunately, small-scale fisheries usually receive little attention from 
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policy makers, as is clearly seen by the lack of small-scale fishery catch data submitted by member countries to the FAO.
Stakeholders' opinions and outlook
Stakeholders are essentially people with interests or concerns in a process and its outcomes. Generally, these can be employees, directors, owners/ shareholders, consumers, government, or the community from which the business draws its resources. When we refer to stakeholders in reference to blue growth, these extend to such a wide demographic that almost anyone could be considered a stakeholder -the entire population of the planet will be affected, in one way or another, by blue growth (or the lack thereof). However, we try to focus on stakeholders who have some direct influence as well as immediate interest, and hence who could potentially be part of a solution to achieving blue growth, and thereby contributing to sustainable development. Examples would be owners or managers of fishing companies, fishermen themselves, and government employees. Scientists are also an influential stakeholder group. These stakeholders have the power to make or influence important decisions, and thus are crucial for the actual implementation of blue growth and sustainable development. These are the people we must focus on when we communicate scientific findings that illuminate paths or policy changes that could lead to more sustainable outcomes.
In this issue we also include an article by Brian Clark Howard, who interviewed stakeholders; Jacqueline Alder from the FAO; Maria Damanaki from The Nature Conservancy; and Paul Holthus, the founding president of the World Ocean Council [6] . Gaining the perspective of these and other stakeholders is essential to the development of a common understanding of blue growth that policy-makers, scientists and business people alike can relate to and agree upon. Furthermore, successful blue growth itself is dependent on our ability to communicate across vastly different perspectives. It is not only scientists who hold the key to blue growth; without the cooperation of stakeholders there can be no blue growth no matter what the science and the data tell us. Cooperation and mutual understanding are not easily achieved, but they are essential to our success in achieving the goal of sustainable development.
The challenges
Although blue growth has a great deal of potential to secure sustainable use of the oceans, there are some clear challenges. One of the most apparent obstacles is the lack of a common and agreed -upon goal of blue growth. For some, blue growth revolves around maximizing economic growth derived from marine and aquatic resources, but for others it means maximizing inclusive economic growth derived from marine and aquatic resources and at the same time preventing degradation of blue natural capital. This lack of a common understanding may be the reason for the paucity of holistic blue growth strategies and more specific and inclusive goals and milestones that cut across sectors.
Another challenge is interdisciplinarity -and learning how to "speak the same language". Not only must scientists work together, across their diverse disciplines; but also scientists must work with policy experts and policy makers, together with other stakeholders who might have even more disparate interpretations of blue growth and other focal terms. Close collaboration with stakeholders is necessary to ensure that research informs and supports viable, integrated, and comprehensive solutions and their implementation. In theory, this seems doable, once the data are in and the conclusions are clear, and communicated to the politicians and policy makers.
Identification of knowledge gaps, which clearly depend on one's viewpoint, is another key challenge. What a scientist thinks is a critical knowledge gap may seem inconsequential to the government body deciding what to fund, and an obvious gap in knowledge for a politician that is critical to a policy decision might also be something that scientists are not focused on. Stakeholders in the industry might have a third idea of what are the critical gaps in knowledge that need to be assessed in order to create sustainable businesses. Again, communication is key here, although power imbalances caused by availability of funding must be closely monitored to avoid biased research, and biases in the knowledge that we gain from research.
Another challenge is how to resolve conflicts of interests, which are often rooted in tradeoffs between different uses of the ocean space, but also often concern who decides what should be open for public debate. For example, in Norway, salmon farming has emerged as an important industry in the national economy, and the sector has pioneered improvements in feeding practices, resource efficiency, and environmental performance per unit of production [14, 15] . However fish farming can have significant environmental and biological impacts in the ocean, which affects other uses of the ocean space. Comprehensive analyis of tradeoffs between different ocean uses requires coordination among and cooperation from very different scientific disciplines and stakeholders. Resolving conflicts between stakeholders is difficult and requires holisitc approach to governance.
Despite these challenges, blue growth has the potential to facilitate collaboration and communication among scientists, industry, and politicians and thereby lead to a coordinated effort to combat the effects of climate change and anthropization. These challenges require additional research and would benefit from co-development with stakeholders. We hope the work laid out in this Special Issue lays the foundation for this to proceed in the future.
Toward a deeper understanding of blue growth
In this Special Issue, we have assembled a broad spectrum of papers that discuss blue growth from a diversity of diciplines. Interdisciplinary and multidisciplinary research is of prominent importance when discussing the challenges and opportunities for blue growth, especially as one major challenge is to obtain efficient communication between the involved disciplines. Indeed, interdisciplinary dialogues, like this special-issue collection of papers provides, neccessitate that we understand each others' terminology and concepts. The collection of papers in this Special Issue is meant as a contribution in this connection. In addition to the within-science dialogues, we also need to have a clear and comprehensible dialogue with stakeholders, as reflected in this collection.
